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(54) Information apparatus having speakers 

(57) In an information apparatus having speakers, 
an inspection signal of the frequency out of the audible 
frequency band outputted from the microcomputer 23 is 
inputted into the input terminal 14a of power IC 10a via 
the input switch circuit 22, a signal to be inspected, 



which is outputted to the ripple terminal 1 3a of power IC 
10a according to the inspection signal, is extracted by 
the extracting circuit 20a, and it is judged by an intensity 
of the output signal outputted from the extracting circuit 
20a whether or not speaker FLS is connected to the am- 
plifier 12a. 



FIG. 1 
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Description 

[0001] The present invention relates an information 
apparatus having a self-diagnosis function. More partic- 
ularly, the present invention relates an information ap- 5 
paratus provided with speakers which has a function of 
automatically detecting whether or not the speakers are 
connected to the amplifiers. 

[0002] In many fields, they adopts a technique for 
judging whether or not the connection is positively ac- io 
complished between components in an apparatus. For 
example, a self-diagnosis function is normally incorpo- 
rated into a navigation system, by which it is judged 
whether or not a GPS antenna, beacon or gyroscope 
unit is connected to a system body, and also a self-di- '5 
agnosis function is normally incorporated into a naviga- 
tion system, by which it is judged whether or not a vehi- 
cle speed pulse is inputted into the system body. 
[0003] In the case of judging whether or not an ampli- 
fier is positively connected to a speaker in an apparatus 20 
incorporated into a vehicle, it is necessary that each 
speaker actually gives a sound and that a user makes 
sure that the sound has been actually given from the 
speaker. However, when speakers are arranged on the 
right and left at the rear in addition to the right and left 25 
in the front, it is very difficult for the user to judge which 
speaker gives no sound, that is, it is very difficult for the 
user to judge which speaker is not connected to an am- 
plifier. Further, in the case where the user makes sure 
that each speaker gives a sound, it takes time. 30 
[0004] The present invention has been accomplished 
in view of the above problems, and therefore an object 
of the present invention to provide an information appa- 
ratus having speakers capable of making a self-diagno- 
sis with a simple structure of the information apparatus 35 
itself whether or not an amplifier is connected with a 
speaker. 

[0005] In order to solve the above problems, accord- 
ing to a first aspect of the invention, there is provided an 
information apparatus having speakers comprising: an *o 
amplifier; a speaker connected to the amplifier; an input 
means for inputting a predetermined inspection signal 
into the amplifier; and a connection judgment means for 
judging whether or not the speaker is connected to the 
amplifier according to a signal to be inspected which is 45 
generated when the inspection signal is inputted. 
[0006] According to a second aspect of the invention, 
in an information apparatus having speakers according 
to the first aspect, the input means successively inputs 
an inspection signal into a plurality of speakers connect- 50 
ed to the amplifier. 

[0007] According to a third aspect of the invention, in 
an information apparatus having speakers according to 
claim 1 , the inspection signal is composed of a frequen- 
cy component out of the audible frequency band of hu- 55 
man or a frequency componenfout of the audible fre- 
quency band of human close to the audible frequency. 
[0008] According to a fourth aspect of the invention, 



in an information apparatus having speakers according 
to the first aspect, the signal to be inspected is extracted 
from a power supply line inputted into the amplifier. 
[0009] According to a fifth aspect of the invention, in 
an information apparatus having speakers according to 
the fourth aspect, the signal to be inspected is a ripple 
component, and the connection judgment means de- 
tects a signal level of the ripple component. 
[0010] According to a sixth aspect of the invention, 
there is provided an information apparatus having 
speakers comprising: an amplifier mounted on a moving 
body and a speaker connected to the amplifier; an input 
means for inputting a predetermined inspection signal 
into the amplifier at the start of the moving body; and a 
connection judgment means forjudging whether or not 
the speaker is connected to the amplifier according to a 
signal to be inspected which is generated when the in- 
spection signal is inputted. 

Fig. 1 is a block diagram of an information appara- 
tus having speakers of the first embodiment of the 
present invention; 

Fig. 2 is a schematic illustration for explaining op- 
eration of an information apparatus having speak- 
ers of the present invention; 
Fig. 3 is a schematic illustration for explaining op- 
eration of an extracting circuit used for an informa- 
tion apparatus having speakers of the present in- 
vention; 

Fig. 4 is a flow chart showing operation of an infor- 
mation apparatus having speakers of the first em- 
bodiment of the present invention; and 
Fig. 5 is a block diagram showing an information 
apparatus having speakers of the second embodi- 
ment of the present invention. 

[0011] Now, a description will be given in more detail 
of a preferred embodiment of the invention with refer- 
ence to the accompanying drawings. 
[0012] Referring to Fig. 1 , the structure of the infor- 
mation apparatus 100 having speakers of the first em- 
bodiment of the present invention will be explained be- 
low. In this connection, Fig. 1 is a block diagram in the 
case where the information apparatus 100 is used as 
an apparatus mounted on a vehicle which is a moving 
body. 

{0013] The information apparatus 100 includes: four 
speakers FLS, FRS, RLS, RRS arranged on the right 
and left in the front and on the right and left at the rear; 
four power ICs 10a to 10d for driving the above four 
speakers FLS, FRS, RLS, RRS; four extracting circuits 
20a to 20d connected to the ripple terminals 13a to 13d 
of power ICs 10a to 10d for extracting a ripple compo- 
nent (a signal to be inspected which will be described 
later); an input switch circuit 22 which is an input means 
for inputting a signal (an inspection signal which will be 
described later) into the input terminals 14a to 14d of 
power ICs 10a to 10d; a microcomputer 23 which is a 
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connection judgment means for judging whether or not 
speakers FLS, FRS, RLS, RRS are connected to ampli- 
fiers 12a to 12d according to the output voltages of the 
extraction circuits 20a to 20d; ROM 24 in which an op- 
eration program of the microcomputer 23 is previously 5 
stored; a display section 25 for displaying a message; 
a battery 26; and a power supply circuit 27. 
[0014] Four power ICs 10a to lOd have the same cir- 
cuit and respectively accommodate electronic volume 
controls Ha to 1 1 d and amplifiers 1 2a to 1 2d for amplify- 10 
ing electric power and respectively have the ripple ter- 
minals 13a to 13d. The electronic volume controls 11a 
to 1 1 d of the power ICs 1 0a to 1 0d are respectively con- 
trolled by the microcomputers 23. Electric power is sup- 
plied from the battery 26 through the power supply cir- 15 
cuit 27 to the four power ICs 1 0a to 1 0d via the electric 
power terminals 18a to 18d which are individually pro- 
vided. 

[0015] The extracting circuits 20a to 20d connected 
to the ripple terminals 1 3a to 1 3d are respectively com- 20 
posed of the same circuit, and the output voltage is sup- 
plied to the microcomputer 23. . 
[0016] In the information apparatus 100 r when a self- 
diagnosis is made to check whether or not the amplifiers 
1 2a to 1 2d are respectively connected to speakers FLS, 25 
FRS, RLS, RRS, an inspection signal is used as a signal 
to be inputted into the input terminal 14a to 14d of each 
power IC 10a to 1 0d. The frequency of this inspection 
signal is in a range from 20 to 50 kHz which is out of the 
audible frequency band of human so that a sound given 30 
by speaker FLS can not be heard by a user during the 
process of self-diagnosis. For example, this inspection 
signal is a rectangular waveform signal, the frequency 
of which is 30 kHz, which is generated by an oscillating 
circuit composed in the microcomputer 23. The reason 35 
why this inspection signal is a rectangular waveform sig- 
nal is that the rectangular waveform signal can be simply 
created by the microcomputer 23. Even if a sine wave 
is used for the inspection signal, the same effect, which 
will be described later, can be provided. The signal to *o 
be inspected represents a ripple component outputted 
into each ripple terminal 13a to 13d originated from the 
inspection signal inputted into each power IC 1 0a to 1 0d. 
[0017] The information apparatus 100 makes a self- 
diagnosis as follows. The signal to be inspected, which 
is generated (leaking out) in the ripple terminal 13a to 
13d of each power IC 10a to 1 0d, is extracted by each 
extracting circuit 20a to 20d, and it is diagnosed by the 
output voltage of each extracting circuit 20a to 20d 
whether or not speaker FLS, FRS, RLS, RRS is con- so 
nected to each amplifier 12a to 12d. Referring to Figs. 
2 and 3, this operation will be explained in detail. In this 
connection, Fig. 2 is a view showing the circuit structure 
of the primary portion of power IC 10a for driving front 
left speaker FLS, wh ich is one of the four power ICs 1 0a 55 
to 10d composing the information apparatus 100, and 
also showing the battery 26 and the power supply circuit 
27. Fig. 3 is a view for explaining the operation of the 



extracting circuit 20a. In addition to Fig. 2, Fig. 3 shows 
the input switch circuit 22 for switching an inspection sig- 
nal supplied from the microcomputer 23 and also shows 
the extracting circuit 20a for extracting a signal to be 
inspected. 

[0018] As shown in Fig. 2, electric power is supplied 
to power IC 1 0a from the battery 26 via the power supply 
circuit 27. When key switch KSW in the power supply 
circuit 27 is turned on, voltage Vcc, which is a supply 
voltage, is supplied to the electronic volume control Ma 
and the amplifier 1 2a in power IC 1 0a. The amplifier 1 2a 
usually has normal signal input terminal IN and refer- 
ence voltage terminal REF, and a signal sent from the 
electronic volume control Ha is supplied to signal input 
terminal IN. A voltage obtained when voltage Vcc is di- 
vided by resistance is supplied to reference voltage ter- 
minal REF, and this reference voltage terminal REF is 
connected to the ripple terminal 1 3a. Since it is neces- 
sary to supply reference DC voltage to reference voltage 
terminal REF, the ripple terminal 13a of power IC 10a is 
provided for the object of connecting smoothing con- 
denser Cr for removing the ripple components from the 
power supply circuit 27. 

[0019] In power IC 10a, a signal inputted from the in- 
put terminal 14a is supplied to the amplifier 12a via the 
electronic volume control Ha, so that speaker FLS con- 
nected to the amplifier 12a can be driven. According to 
the thus inputted signal, the amplifier 12a supplies a 
drive current via the power supply terminal 18a, output 
terminal 16a, speaker FLS and output terminal 17a. In 
power IC 10a, when an intensity of the output signal is 
increased so that an intensity of the drive current of the 
amplifier 1 2 is increased, an electric current correspond- 
ing to the drive current of the amplifier 12a is supplied 
from the power supply terminal 1 8a. Due to the forego- 
ing, speaker FLS is capable of outp utting a signal of h igh 
intensity. If the drive impedance of the power supply cir- 
cuit 27 is zero and the output impedance is infinite, it is 
possible for the power supply circuit 27 to stably supply 
an electric current with respect to the drive circuit of pow- 
er IC 10a, however, since the power supply circuit 27 is 
connected to the battery 26 by a long wiring (power sup- 
ply line), the power supply impedance of the electric 
power line containing the battery 26 is increased. In this 
case, a slight voltage fluctuation is caused in voltage 
Vcc of power IC 10a corresponding to the drive current 
of the amplifier 12a. 

[0020] As described above, the ripple terminal 13a of 
power IC 10a creates a reference voltage by dividing 
voltage Vcc with resistance, however, when a voltage 
fluctuation is caused in voltage Vcc, a ripplecomponent, 
which can not be completely removed by smoothing 
condenser Cr, is outputted from the ripple terminal 13a. 
This ripple component is originated from the signal in- 
putted into the amplifier 12a, and the amplitude of the 
ripple component corresponds to an intensity of the 
drive current. That is, for example, when 1 kHz is sup- 
plied to the amplifier 1 2a, a waveform, which is obtained 
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when 1 kHz is smoothened, is outputted. When the in- 
tensity of the drive current is high, the ripple component 
is large, and when the intensity of the drive current is 
low, the ripple component is small. 
[0021] Accordingly, concerning the ripple component 
outputted to the ripple terminal 1 3a, in the case of break- 
ing of wire or disconnection of speaker FLS connected 
to the output terminals 16a, 17a of power IC 10a, even 
when an input sig nal of high intensity is supplied to pow- 
er IC 10a, a drive current of high intensity does not flow 
in speaker FLS. Therefore, the ripple component is re- 
duced. That is, when the signal outputted to the ripple 
component 13a of power IC 10a is precisely extracted 
and the thus extracted signal level is monitored, it is pos- 
sible to judge whether or not breaking of wire is caused 
in speaker FLS or whether or not disconnection is 
caused in speaker FLS. Therefore, in the information 
apparatus 100 of the present invention, the signal out- 
putted to the ripple terminal 13a can be precisely ex- 
tracted by using the extracting circuit 20a shown in Fig. 
3. 

[0022] As shown in Fig. 3, the extracting circuit 20a 
includes: an amplifier 21 , connection condenser C1 , di- 
ode D for detection, and high frequency filters C2, R2. 
The amplifier 21 is connected to the ripple terminal 13a, 
and an output of the extracting circuit 20 is sent to the 
microcomputer 23: 

[0023] In power IC 1 0a, the electronic volume control 
11a is set at a rated volume position by the microcom- 
puter 23. When an inspection signal of rated input is sup- 
plied to the input terminal 14a, a signal of rated electric 
power is outputted into speaker FLS. At this time, a sig- 
nal to be inspected is outputted into the ripple terminal 
13a of power IC 1 0a. When a rated input is supplied to 
the input terminal 14a of power IC 10a, a signal level of 
the signal to be inspected at the time of rating, which is 
outputted into the ripple terminal 13a, is approximately 
50 mVP-P. 

[0024] In the extracting circuit. 20a, a signal to be in- 
spected, which is outputted from the ripple terminal 1 3a 
of power IC 1 0a, is amplified by the amplifier 21 , and the 
thus amplified signal is subjected to amplitude detection 
by diode D. After that, a high frequency component is 
removed from the signal by high frequency filter C2, R1 . 
In this way, the signal which is in a state of DC voltage 
is supplied to the microcomputer 23. In the extracting 
circuit 20a, the signal to be inspected of the ripple ter- 
minal 13a is subjected to amplitude detection. There- 
fore, when a signal level of the signal to be inspected is 
high, a high DC voltage is outputted, and when a signal 
level of the signal to be inspected is low, a low DC volt- 
age is outputted. 

[0025] For example, when breaking of wire or discon- 
nection is caused in speaker FLS, even if a rated input 
is supplied to the input terminal 1 4a of power IC 1 0a as 
described above, the drive current of the amplifier 12a 
is decreased. Therefore, the signal level of the signal to 
be inspected, which is outputted to the ripple terminal 



13a of power IC 10a, is decreased. At this time, the sig- 
nal lever of the signal to be inspected, which is outputted 
to the ripple terminal 13a, is approximately 1/3 of the 
signal level of a case in which a rated input is supplied 
5 to the input terminal 1 4a. 

[0026] The microcomputer 23 is capable of clearly 
distinguishing the DC voltage, which is outputted from 
the extracting circuit 20a when a rated input is supplied 
to the input terminal 14a of power IC 10a, from the DC 

10 voltage which is outputted from the extracting circuit 20a 
when breaking of wiring or disconnection is caused in 
speaker FLS. Therefore, for example, when a threshold 
value is provided for the DC voltage outputted from the 
extracting circuit 20a, and when the DC voltage is not 

is less than the predetermined threshold value, it can be 
judged that speaker FLS is normally connected, and 
when the DC voltage is lower than the predetermined 
threshold value, it can be judged that breaking of wiring 
or disconnection is caused in speaker FLS. 

20 [0027] Accordingly, it is possible for the information 
apparatus 100 to make a self-diagnosis of whether or 
not the amplifiers 12a to 12d are respectively connected 
to speakers FLS, FRS, RLS, RRS when the DC voltages 
outputted from the extracting circuits 20a to 20d are 

25 monitored. 

[0028] Next, operation of the information apparatus 
100 having speakers of the first embodiment of the 
present invention will be explained referringto Fig. 1 and 
Fig. 4 which is a flow chart showing the operation. In this 

so connection, Fig. 4 is a flow chart showing the operation 
of the microcomputer 23 which is backed up even when 
key switch KSW is turned off, that is, Fig. 4 is a flow chart 
showing an operation program previously stored in 
ROM 24. Accordingly, when a user turns on key switch 

35 KSW, this operation program is automatically carried out 
at the start of the information apparatus 100. This flow 
chart of operation represents a self-diagnosis program 
for judging whether or not breaking of wire or discon- 
nection of four speakers FLS, FRS, RLS, RRS is 

<o caused. In this case, the self-diagnosis is made in the 
order of front left speaker FLS, front right speaker FRS, 
rear left speaker RLS and rear right speaker RRS. 
[0029] In step S10, the microcomputer 23 of the infor- 
mation apparatus 100 having speakers monitors whet h- 

45 er or not key switch KSW is turned on. When key switch 
KSW is not turned on (NO), monitoring is continued in 
step S10. When the microcomputer 23 judges that key 
switch KSW has been turned on in step S10, the pro- 
gram proceeds to step S11 . Next, in step S11, the mi- 

50 crocomputer 23 monitors whether or not the amplifier 
12 of power IC 10 is in a stable state. The amplifier 1 2 
gets into a stable state when a reference voltage is sup- 
plied to the amplifier 1 2 and a predetermined idle electric 
current is supplied in accordance with the supply of the 

55 reference voltage. Therefore, when a middle point volt- 
age is monitored or when the amplifier 12 waits for a 
predetermined period of time, it can be judged that the 
amplifier 12 is in a stable state. Accordingly, when it is 
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judged that the amplifier 1 2 is not in a stable state (NO), 
the microcomputer 23 continues the monitoring opera- 
tion in step S1 1 . When it is judged that the amplifier 1 2 
is in a stable state (YES), the microcomputer 23 pro- 
ceeds to step S1 2. 5 
[0030] Instep S1 2, the microcomputer 23 supplies an 
inspection signal to the input switch circuit 22. At the 
same time, for example, the microcomputer 23 switches 
the input switch ci rcuit 22 to power IC 1 0a side for driving 
front left speaker FLS, and then the program proceeds 10 
to step S13. Then, in step S13, the microcomputer 23 
sets the electronic volume control Ha of power IC 1 0a at 
the rated volume position. After that, the program pro- 
ceeds to step S1 4. Then, in step S14, the microcomput- 
er 23 confirms an output voltage of the extracting circuit 15 
20a connected to the ripple terminal 13a of power IC 
10a. The microcomputer 23 makes a diagnosis by the 
output voltage supplied from the extracting circuit 20a 
whether or not speaker FLS is normally connected. After 
the result of this diagnosis and the number of power IC 20 
10 selected in step S12 have been stored in RAM not 
shown in the drawing, the program proceeds to step 
S15. 

[0031] In step S 1 5, the microcomputer 23 sets a coun- 
ter for judging (n = 3 ?) whether or not all the diagnosis 25 
operation has been completed. The counter is com- 
posed in such a manner that the initial value (n = 0) of 
the counter is provided when key switch KSW is turned 
on and that each time step S15 is carried out once, the 
number is added by one (n = n + 1 ). Accordingly, when 30 
the number of counters is monitored, the microcomputer 
23 can judge whether or not all the diagnosis operation 
has been completed. In this case, thenumber of circuits 
to be self-diagnosed is the number of counters, that is, 
the number of circuits to be self-diagnosed is four in this 35 
case. When it is judged in step S15 that the diagnosis 
operation has not been completed (NO), the program 
proceeds to step S12, and the microcomputer 23 re- 
peatedly carries out the diagnosis operation after step 
S12. 40 
[0032] That is, the microcomputer 23 supplies an in- 
spection signal to power IC 10b in step S12, sets the 
electronic volume control lib at the rated volume control 
position in step S13, confirms an output voltage of the 
extracting circuit 20b in step S14, judges in step S15 45 
whether or not the diagnosis operation has been com- 
pleted, and conducts the same diagnosis operation on 
power IC 10c and power IC 10d. Due to the foregoing, 
according to the results of output voltages of the extract- 
ing circuits 20a to 20d with respect to four power IC 1 0a so 
to 1 0d, it is possible to judge whether or not four speak- 
ers FLS, FRS, RLS, RRS are normally connected. 
When the microcomputer 23 judges in step S1 5 that the 
diagnosis operation has been completed (YES), the pro- 
gram proceeds to step S16. When no problems are ss 
caused in the above diagnosis operation in step S15, 
the microcomputer 23 displays the sign of "No problem" 
or lets the user know "No problem" by sound. When 



problems are caused in the above diagnosis operation 
in step S15, the microcomputer 23 displays the sign of 
"No connection in the rear right speaker" or lets the user 
know "No connection in the rear right speaker" by 
sound. In this way, a series of diagnosis operation is 
completed. 

[0033] As explained above, when the information ap- 
paratus 1 00 having speakers of the first embodiment of 
the present invention is used as a moving body, at the 
start of operation, an inspection signal is successively 
inputted into each of a plurality of speakers connected 
to the amplifiers, and a signal level of a signal to be in- 
spected, which is generated when this inspection signal 
is inputted, is extracted. According to the thus extracted 
output voltage, it is possible to judge whether or not the 
speaker is connected to the amplifier. 
[0034] Next, referring to the block diagram shown in 
Fig. 5, the structure of the information apparatus 150 
having speakers of the second embodiment of the 
present invention will be explained below. In this con- 
nection, like reference characters are used to indicate 
like parts in Figs. 1 and 5. 

[0035] In the information apparatus 150 having 
speakers of the second embodiment of the present in- 
vention, four electronic volume controls 1 1 a to 11 d and 
four amplifiers 12a to 12d are accommodated in one 
powerIC 10. In power IC 10, reference voltage terminals 
of the four amplifiers 12a to 1 2d are commonly connect- 
ed in power IC 10. Therefore, the number of the ripple 
terminal 13 is one. Therefore, it is sufficient that the 
number of the extracting circuit 20 is one. 
[0036] As explained in the above flow chart of opera- 
tion, in the information apparatus 100 having speakers 
of this embodiment of the present invention, the inspec- 
tion signal is supplied to power IC 10, the signal to be 
inspected, which is outputted to the ripple terminal 1 3 of 
the power IC 10, is extracted by the extracting circuit 
20a, it is judged by the output voltage whetheror not the 
speaker is normally connected, and a number of the 
sleeted power IC 10 is stored in RAM together with the 
result of the diagnosis. Accordingly, the signal to be in- 
spected, which is obtained when the inspection signal 
is supplied, is outputted according to power IC 10 to 
which the inspection signal is supplied. That is, in the 
information apparatus 150 having speakers of the sec- 
ond embodiment of the present invention, it can be 
judged that the signal to be inspected, which is outputted 
to the ripple terminal 1 3 of power IC 1 0, is outputted ac- 
cording to the amplifier 12 to which the inspection signal 
is supplied. Accordingly, in the case of one power IC, 
only when one extracting circuit 20 is provided, it be- 
comes possible to conduct a self-diagnosis on four 
speakers FLS, FRS, RLS, RRS. 
[0037] The information apparatus having speakers of 
the embodiment of the present invention is explained 
above when it is used as an apparatus mounted on a 
vehicle. However, it should be noted that the present in- 
vention is not limited to the above specific embodiment. 
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Even when the present invention is applied to an appa- 
ratus for domestic use or business use, the same effect 
can be provided. The above explanation is made into a 
case in which four speakers are arranged in the infor- 
mation apparatus. However, it should be noted that the 
present inventio n is not limited by the number of speak- 
ers. 

[0038] The information apparatus having speakers of 
the embodiment of the present invention includes an in- 
put switch circuit which is an input means for inputting 
a predetermined inspection signal into an amplifier. 
However, it should be noted that the input switch circuit 
may not be included in the information apparatus having 
speakers. When the information apparatus is composed 
as follows, it is possible to provide the same diagnosis 
result. That is, inspection signals are simultaneously in- 
putted from the microcomputer into four power ICs. An 
electronic volume control of power IC to be self-diag- 
nosed is set at a rated volume position. After the com- 
pletion of self-diagnosis, the electronic volume control 
is returned to the minimum volume position. Due to the 
above structure, the inspection signal is supplied to only 
one of the plurality of speakers. Therefore, the same di- 
agnosis result can be provided. 
[0039] In the embodiment, the inspection signal is 
generated by the microcomputer, however, the oscillator 
may be composed by an external circuit. The oscillating 
frequency is not limited to 20 to 50 kHz. As long as the 
oscillating frequency is a frequency component out of 
the audible frequency band of human, any frequency 
may be used. That is, a low frequency out of the audible 
frequency band may be used. Further, a frequency com- 
ponent, which is out of the audible frequency band, 
close to the audible frequency may be used. 
[0040] The information apparatus having speakers 
according to the present invention is composed in such 
a manner that an inspection signal, the frequency of 
which is out of the audible frequency band, is inputted 
into an amplifier, a signal to be inspected, which is gen- 
erated according to the inspection signal, is extracted 
by an extracting circuit of a simple structure, and it is 
judged by an intensity of a signal level outputted from 
the extracting circuit whether or not a speaker is con- 
nected to an amplifier. Therefore, it is possible to make 
a self-diagnosis without actually listening to a sound of 
the speaker. 



10 



15 



20 



25 



30 



35 



40 



45 



whether or not the speaker is connected to said 
amplifier according to a signal to be inspected 
which is generated when the inspection signal 
is inputted. 

2. An information apparatus according to claim 1 , 
wherein said input means successively inputs an in- 
spection signal into a plurality of speakers connect- 
ed to the amplifier. 

3. An information apparatus according to claim 1 , 
wherein the inspection signal comprises a frequen- 
cy component out of the audible frequency band of 
human or a frequency component out of the audible 
frequency band of human close to the audible fre- 
quency. 

4. An information apparatus according to claim 1 , 
wherein the signal to be inspected is extracted from 
a power supply line inputted into said amplifier. 

5. An information apparatus according to claim 4, 
wherein the signal to be inspected comprises a rip- 
ple component, and said connection judgment 
means detects a signal level of the ripple compo- 
nent. 

6. An information apparatus having speakers com- 
prising: 

an amplifier mounted on a moving body; 
a speaker connected to the amplifier; 
an input means for inputting a predetermined 
inspection signal into said amplifier at the start 
of the moving body; and 
a connection judgment means for judging 
whether or not said speaker is connected to 
said amplifier according to a signal to be in- 
spected which is generated when the inspec- 
tion signal is inputted. 



Claims 

50 

1. An information apparatus having speakers com- 
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